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FIELD OF THE INVENTION 



. The present inventiph relates geherallv > 

" ra ° nit0r ^ * ^1™"-° ^"^i- sy steins 

fr ° m ^iduals, and in particular to a n 0 I t r T e ^ C *^on 
rexnotely .monitoring individuals J/ r ^ ^ **" 
individuals an* e and/or collecting data 

' rh. u d for ? 0 *n>unicating inforniati™ „ 081 

thr ° U9h the of SC rip t prograL. ° n t0 ind - iduals 

• ■ • * * 
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the United states al.no ' ' 

— „ condlti «:::^ r - w. ^ . 

of ^ aTLLf ; ' However - 

""'"I Problem ^ ' " e M " ats r=»ot e l y t„ „ ett; 

the poor anri - tne greatest need 

Poor and the elderly. to ? monitoring, 

■ . » 

* 

aVS to 9 lve away, and the patients wh , COmputers are 

patients who already own 
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* ■ ■ * * • 

computers are only a small fraction of the total population. 
Further, the patients who own computers, are typically, young, well 
educated , and have, good healthcare coverage. Thus,., these patients 
do not have the. greatest unmet medical needs. The patients who 
have the greatest unmet medical needs are the poor and elderly who 
• do not own computers or who are unfamiliar with their use. 

* ■ 

Similar "attempts to establish communication between patients and 
\ healthcare providers have included the use of the Internet and 
) internet terminals. Although internet terminals are somewhat less 

* * ■ * » * • " 

costly than personal computers , they are still too expensive to 
give away to patients. Moreover, monthly on-line access charges, 
are prohibitive for poor patients. 

♦ ■ 

5 Other attempts to monitor patients remotely have included the use 
of medical monitoring devices with built-in modems. Examples of 

such monitoring devices include bipod glucose meters, respiratory 

■ • • ■ ■ " . ■ ■ 

flow meters, and heart rate monitors. Unfortunately, these 

- 

monitoring devices are only designed to! collect physiological data 
»o from the patients. They do not allow flexible and dynamic 

querying: of the patients for other information, such as quality of 
life measures or psycho -social variables of illness. 

Prior attempts to monitor patients remotely have also included the 
25 use of interactive telephone or video response systems. Such 

interactive systems are disclosed in U.S. Patents 5,390,238 issued 
to Kirk et al. on February 14, 1995, 5,434,611 issued to T^mura on 
July 18, 1995, and 5,441,047 issued, to David et al. on August 15, 
1995. One disadvantage, of these systems is that they either 
30 require a patient to call in to a central facility to be monitored 
or require the central facility to call the patient according to a 
rigid monitoring schedule . 

If the patients are required to call the central facility, only 
35 the coii¥>liant patients will actually call regularly to be 

monitored. Non-compliant . patients will typically wait until an 
emergency situation develops before contacting their healthcare 
provider, thus defeating the purpose of the "monitoring system. If 
the central facility calls each patient according to a monitoring 
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schedule, it ie 

. C ls lnt ^sive to the Datient's lif* 
the monitoring grows over ^ ' . " ^ S llfe ^ resistance to 

bother disadvantage of these -convention,! 
5 . systems is h Ka , conventional interactive r^^ 

SeneraUy incapable of col ,„„ ■ ° re ° ver ' flWOBw are 

» "^rt race mo„it„ rs . ■ . '! *' T"" 11 flow ""ore, ot 

OBJECTS AMD ADVANTirW 

^VANTAGES OP THE INVENTION 

In view of the I above, it is an object oft h ' ^ 

Provide a sin.pie and inexpensive ZstZ fT '*» 
Patiepts and for C0IBWmicating J^^™^ Pterin, , . 
-other object of the invention ^ ^ « i, 

flexible and dynamic querying of thf . * all 0ws 
object « the invention 2p5^*T T*"' ^ . 
trying of patients with nScal^ ?^^*«?-*W 
storing session. ^ 
,a monitoring system which incurs L inve -tion -is to p rp vide : 

. ^ose incurred by convehtilT^"- ^ ^ ^ 
object of the invention is T ^ t °W--W*.- A further 

- - - « .a, ::„::„r::ior a a ~r *r ^ 

■ 

Jhese and other objects. and advantages will b. 

after consideration of the ensuino T ^ " or * a PParent 

acco^anying draw . ^ enSUi ^ descrxption and the 
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in the server , set o, W rL ^ 1 ^"'^ ** 

The server i S K e(erahl/,^" f J^"^ * °» ^ividoal. 
lection s U5 h as , world ST^ f t ™< — * 

interface is preferable and the remote 

—tea to the ^e™ TT" " — * «— « 

The syste™ also 
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includes a remotely programmable apparatus, for interacting with 
the individual. The apparatus is connected to the server via a 
communication network, preferably the internet. The apparatus 
interacts with the individual in accordance with a script program . 
received from the server. 

» • 
■ 

The server includes a script generator for generating the script 
program from the queries entered through the remote interface. 
The script program is executable by the apparatus to communicate 
the queries to the individual, to receive responses to the 
queries, and to transmit the responses from the apparatus to the 
server. The server also includes a database connected to the 
script generator for storing the script program and the responses 
to the queries . 

■ 

• ■ • ■ 

The apparatus has a communication device, such as a modem, for 
receiving the script program from the server and for transmitting 
the responses to the server.. The apparatus also has a user . 
interface for communicating the queries to the individual and for 

• ■ ■ 

receiving the responses to the queries. In the preferred 
embodiment, the user interface includes a display for displaying 
the queries and user input buttons for entering the responses to 
the queries. In an alternative embodiment, the user interface 
includes a speech synthesizer, for audibly comraqni eating the 
queries and a speech recognizer for receiving spoken responses to 
the queries.. 

The apparatus also includes a memory for storing the script 
program and the responses to the queries. The apparatus further 
includes a microprocessor connected to the communication device, 

the user interface, and the memory. The microprocessor executes 

■. • • 

the script program to communicate the queries to the individual, 

- • ■ * 

to receive the responses to the queries, and to transmit the 
responses to the server through the communication network. 

- ■ 

In the preferred embodiment, the system also includes at least one 
monitoring device for producing measurements of a physiological 
condition of « the individual and for transmitting the measurements 
to the apparatus. The apparatus further includes a device 
interface connected to the microprocessor for receiving the 

■ 
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measurements from ^ . . . ■ 

stored in the memory ^ ^ J"*' J*" are ./. 

responses to the series. The ^ the 

-port generator connoted to thl'aLl 0 ^ ... 

of the measurements and responses T a report 

remote interface. is displayed on the 

- 



BRIEF DES CKI PMOM OF THE DRAWINGS 



!0 FIG. 1 



is a block diagram of a networked svst-~» 
Preferred embodiment of . ^ to a 

" 3 bl ° Ck 6ia * r ™ illustrating, the interact i 
components of the system of FIG 1 interaCtl ° n of «*e 

. • is a Perspective view of a remotely proora^K, 

apparatus of n«, , , Programmable 
FIG 4 . • of the astern of fig. i 

is a block diagram illustration tho 

apparatus of FIG 3 ' components of the 

~'^r:r t r ipt ~ ™* — 

FIG. 6B' i s a ■ emDO <timent of the . anvention. 

™. - 7 • is a I 0 ! r ti0n ° f ^ 11Sti ^ of FIG. 6A ; 

S 3 S ^ apt assignment screen, according to 
embodiment of the invention. Preferred 



FIG. 2 



FIG . 5 



20 FIG. 6A 



25 FIG. 8 



FIG. 9 



30 



FIG. 10 



FIG. 11A 



is a sample query appearing on a display of the 
apparatus of FIG. 3. 

is a sample prompt appearing on the disni™ 
apparatus of fig. 3. display of the 

is a sample report displayed on a workst-;,- ■ 

system of FIG 1 workstation of the 
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40 



is a flow chart illustrating the steps Wi 
monitoring appi ication ex J ted ^ Eluded rn a 

according to the n^f . erVer ° f FI <*- 1 

FIG. lis is a cJCttonT^l 6 "^^ " 
"G. 12A is a flow chart ° f ^ fl ° W <* art of FIG. ilA . 

script lllu «rating the steps included in the 

FIG P ^ 09ram ° f FIGS - «* - 6B ^ ^ 

- -MB as a continuation of th» fi™, \. 
FIG. 13 i„ _ „ tile flow cha rt of FIG. 12A 

Perspective view of a -. ^a. 

apparatus accordinoTo 7 Pep ™-^« 

invention. " 9 S -ond embodiment of the 
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FIG. 14 is a sample prompt appearing on a display of the 

apparatus of FIG. 13. 
FIG. 15 is a block diagram illustrating the components of the 

apparatus of FIG. 13 . . 
, FIG . 16 is a schematic block diagram illustrating the 

interaction of the server of FIG. 1 with the apparatus 

of FIG. 3 according to a third embodiment of the 

invention. * . 

FIG. 17 is a first sample message appearing on the display of ' 

j the apparatus of FIG . 3 . 

FIG. 18 is. a second sample message appearing oh the. display of 

the apparatus of FIG. 3. 
FIG. 19 is a script entry screen according to the third 

embodiment of the invention. 
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DETAI LED DESCRIPTION 



The invention presents a system and method for remotely monitoring 
individuals and for communicating information to the individuals. 
20 in a preferred embodiment of the invention, the individuals are 
patients and the system is used to collect data relating to the 
health status of the patients. However, it is to be understood 

that the invention is not limited to remote patient monitoring. 
The system and method of the invention may be used for any type of 
25 remote monitoring application. The invention may also be 

implemented as an automated messaging system for communicating 

information to individuals , as will be. discussed in an alternative 

embodiment below. . 

- 

30 . A preferred embodiment of the invention is illustrated in FIGS. 1 
- 12. Referring to FIG. 1, a networked system 16 includes a 
server 18 and a workstation 20 connected to server 18 through a 
communication network 24. Server 18 is preferably a world wide 
web. server and communication network 24 is preferably the 

35 Internet. It will be apparent to one skilled in the art that 

server 18 may comprise a single stand-alone computer or multiple 
computers distributed throughout a network. Workstation 20 is 
preferably a personal computer, remote terminal, web TV unit, Palm 
Pilot unit, interactive voice response system, or any other 

40 communication technique connected to server 18 via the Internet. 

- 
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^*s*a taoi , 20 functiops>s a ^ infcer . 
server 18 Usages and queries to be entering in 

to be connnunxcated to the patients.. 

System 15 aiso includes fir^i- 

Each .ppar, tus is ln commication ,Ve " tr0m 

c^icaaon „et^ rk prefe^™^ " . 

network. or any other „ ^WS"-' telePh - ■ = 
exchange data with server 18. For claritv T , ^ C ° 

-o apparatuses are shown- i n FIG i ^t fs t ation ' only, 

system 16 ^ include gny ^ : ^ ^.tanderstood that . 

number of patients. apparatuses for monitoring any 

in the preferred embodiment, each patient to be • 

provided with a monitoring device 28 m also . 

Signed to ^l^J^^.^^ ^ 28 * 
the patient, record the measurements £ T ^ ° f 
measurements to the patient- ' transmi t the 

-ough a standard", IZZ^TZT^ 
cable 30 could also be reolaced by any' otS * COnnecCi - 

Sxamples of suitable monitoring communication means. . 

meters . respiratory f ^me 21 bTLT ^ ^ 
^i 9 ht scales, and oulse rate "' PrSSSUre CUffs ' ^-tronic " 

- well known in the Lt te ^ic ^ -vices 
Provided to each patient is depended uLTn ^ 
for example. . diabetes patient. Patient's disease, 

-ers for measuring ^ ^^^ ^ — 
are provided with respiratory floW J'rs f ^ * atie ^ 

rates, obesity patients areTrovL 1 measuring peak flow 

are provided W1 th weight scales, etc. 
FIG. 2 shows server 18, workstation 20 and ' 
neater detail. Server as include T a dat H * *" 

script, programs 40. The scr J t ^ " ** St ° rin * 

apparatus to communicate ~ * ^* 

-eive responses 4 2 to ^ ™< t0 * 

measurements 44, and transmit^ monitoring device - 

ana transmit responses 42 and meas,™ 

7 u measurements 44 to 
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server 18. Database 38 is designed to store the responses 42 and 
measurements 44. Database 38 further includes a look-up table 
* 46. Table 46 contains a list of the patients to be .monitored, .and 
for each patient, a unique patient identification code and a 
respective pointer to the script program assigned to the patient. 
Each remote apparatus is designed to execute assigned script 
programs whicb it receives from server 18, 

* 

• * , 

* - • 

FIGS: 3 - 4 show the structure of each apparatus according to the 
* preferred embodiment. For clarity, only apparatus 26 is shown 
since each apparatus of the preferred embodiment has substantially 
identical structure to apparatus 26. Referring to FIG. 3, 
apparatus 26 includes a housing. 62. Housing 62 is sufficiently 
compact to enable apparatus 26 to be hand-held and carried by a 
5 patient. Apparatus 26 also includes a display 64 for displaying 
queries and prompts to the patient. In the preferred, embodiment, . 
display 64 is a liquid crystal display (LCD) . 

Four user input buttons 7DA, 70B, 70C, and 70D are located 
>0 adjacent display 64. The user input buttons are for entering in 
apparatus 26 responses to the queries and prompts. In the 
preferred embodiment; the user input buttons are momentary contact 
push" buttons. . In alternative embodiments, the user input buttons 
may be replaced, by switches, keys, a touch sensitive display 

■ • 

25 screen, or any other data input device. 

* 

Three monitoring device jacks 68A, 68B, and 68C are located on a 
surface of housing 62. The device jacks are for connecting 
apparatus 26 to a number of monitoring devices, such as blood 
30 glucose meters, respiratory flowmeters, or blood pressure cuff s, 
through respective connection cables (not shown).. .Apparatus 26 
also includes a modem jack 66 for connecting apparatus 26 to a 
telephone jack through a standard connection cord (not shown) . 

■ ■ * 

Apparatus 26 further includes a visual indicator for visually 
35 notifying the patient that he or she has unanswered queries stored 
in apparatus 26. In the preferred- embodiment, the visual indicator 
is a light emitting diode (LED) 74. Other well known means can 
also be used for signaling the patient. The output element can 
also include a bell or other sound element , or a bright light or a 



8 
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flag, so as to alert the patient that t hp i- 

questions or infom,^. * ! ^ device «as 

information for the patient. 

FIG. 4 is a schematic block diagram, illustrate -k- ' 
5 26 ^ -eater detail ^zJrlT^T^^^ 

Coprocessor 76 an d . memoiy BQ ZnneaL , * * ■ 

80 iS ^ a non^olat-"" -~essor 75 . 
, EEPROM. Memory so stores scriot Jo ^ 3 Seria * 

. -rver. -asure^ts rec^To! ^ f — ^ 

10 to received from monitoring device 2n 

to queries, and the patient's unique identificatJon rSSP£?nses 
Microprocessor 76 also includes built-in ^ ' 
which store, firnW are for <«<»> . 

26. The firinware inclu J 116 °P^ation of apparatus" . 

microprocessor 76 , n P lnter P^ter used by 

v C5Sor '5 to execute the qp r 4^ • 

is interpreter inter*,; - P Programs - The script 

cer interprets script commands which ar*> » . cript 

coprocessor 75 . specie techniques for wLT^ ^ 
executing script commands in this maLL and 
art . niS manner ar e well known in the 

- * . * . 

20 Microprocessor 76 is preferably connected to m 

standard two-wire. i2 c interface mT. ^ 8 ° USi ^ a 

connected to user inou^ v! .7 * MlCr0processo - ™ is also 
,. input buttons 70A-D iFn ha 

display driver 82. clock 84 W ^ 9 Cl ° Ck M ' and a 

to microprocessor 76 ^r cl > f ^ ""^ ^ 
* shown as a separate c o^lT^l ^ ^T^*' ^ ** ^ 
Coprocessor 76. Display driver 82 int< > 
of microprocessor 76 to diLl , ""^ the control 

Microprocessor 76 L oref ^ 0rmation ° n 

i-ludes a universal 1" 1 & "* - 
30 UAR1* 78 is for T asynchrono ^ receiver transmitter (uart, 78 

interfacl 90 rer: 1 "^ 9 3 86 -d a device ' 

microp r0 cessbr 7 6 T " ^ ^ C ° ntro1 ' «* 

- to 76 alte ^ te * modem 86 and interface 90 

35 Modem 86 is connected to a telephone -jack 22 ,-h 

66 ■ Mod - is for exchanging data with " ^ 

communication network 24 1 1" ^ , j, " ^ 

are received -from the server 1st ^ ""^ 
^Vice measurements scr^ H " reSP ° nSeS t0 ' 

• Patient- s u„ igU e L f ' ' ^ "* tR * 

^e identification code which modem 86 transmits to 

SUBSTITUTE SHEET ( rule 26 ) 



WO 99/18532 PCT/US98/21164 

■ * " 

the server. Modem 86 is preferably a complete 28.8 K modem 
(commercially available from Cermetek Microelectronics, Inc., 

Sunnyvale, CA) , although any suitable modem may be used. 

■ . . • . ■■ " -- - . . 

* * * 

* ■ - « 

Device interface 90 is connected to device jacks 68A, 68B, arid 

. - - - • 

* * - ■ , 

68C. Device interface 90 Is for interfacing With a number of 
monitoring devices, such as blood glucose meters, respiratory flow 
meters, blood pressure cuffs, weight scales, or pulse rate 
monitors, thorough device jacks 68A, 68B, and 66C. Device 
interface 90 operates under-* the control of microprocessor 76 to 
collect measurements from mtonitoring devices 28, and to output the 
measurements to microprocessor 76 for storage in. memory 80.. in 
the preferred embodiment, interface 90 is a standard RS232 
interface; For simplicity of illustration, only one device 

■ 

» ■ 

interface is shown in FIG. 4. However, in alternative ~ 
embodiments, apparatus 26 n*ay include multiple device interfaces 
to accommodate monitoring devices which have different connection 
standards . 

• . ■ . 

* * * 

* ■ ■ ■ * 

Referring again to FIG: 2, . server 18 includes a monitoring 
application 48. Moni t or ingj application 48 is a controlling 
software application executed by server 18 to perform the various 
functions described below. Application 48 includes a script 
generator 50, a script assignor 52, and a report generator 54. 
Script generator 50 is designed to generate script programs 40 
from script information ent-ered through workstation .20; The 
script information is eht erred through a script entry screen 56. 
In the preferred embodiments, script entry screen 56 is implemented 
as a web page on server 18- Workstation .20 includes a web browser 
for accessing the web page to enter the script information. 

• . \ 

FIG. 5 illustrates script e^n try screen 56 as it appears oh 

workstation 20. Screen 56 includes a script name field .92 for 

specifying the name of a scrript program to be generated. Screen 

. - • ■ 

56 also includes entry fieXds 94 for entering a set of queries to 

■ 

be answered by a patient. Each entry field 94 has corresponding 
response choice fields 96 ffor entering response choices for the. 
query. Screen 56 further includes check boxes 98 for selecting a 
desired monitoring device frroro which to collect measurements, such 

* 

10 

SUBSTITUTE SHEET ( rule 26 ) 



PCT/US9S/2H64 



10 



15 



20 



WO 99/18532 

as * ki ^ ^CT/US9» 

s a Wood glucose metPT- ^ 
Pressure cuff/ m ^ te ^ . "sparatoxy f i ow meter , ^ . . 

. . ■ ■ ■ ' ' ' ■* ■ 

« 

: 00 .**~»-3« also includes , c2^\ °" eSt - *** « . 

the script generator toW?"^ 10J fot 
U» m£or» t ion entered in screen .^T SCri[ " : &«. 

screen St. ' " 11BS Che "formation entered in 

. - * ' . " 

• • ■ 

1,1 Pref «red embodiment, each scrior- 
-crapt generator confonns to the h s ^ a Pt /^- crea^ by the 

~V file 6 f0?mat US6d - ™* 

the upper case and followed by a cT on I *" list ^ in 

is terminated ^J^ 1 "^ ^ i„ the script : 

c-nand ^. P^ced on each l^JltrT ^ ' ^ ^ one 
exemplary listing of scr i nt . K Table 1 shows an 

- * ; inven":::. ^ used in ths 

• » - » # 
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TABLE/ 1 - SCRIPT 



COMMANDS 



ZAP: ( LFI 
I-ED:bfLF} 



JNPUT: mmmm ( IF) 



WATT: (LF) 



description 

Clear the dapjav 

_&ase from nri^y (he r 

. a t|uefv "^"-'rrrnnlni 

I urn ibe LED on or off when- h ' 7 — 

»gumcm of 1 wrw on ihe LED 

^ n,bc LED.andanargu.nen.ofO.umsoffU.e 

^^^^ 

' * 3 b0 " OB ^ * "* -P-« o o„„ on mask 

Allowed bu„ ons or an "Q" for allowed fcmoo* For , 
INPUT OXOXII P» •> . °»»ons. For example. 

Wa,t for any one bu|ton fc ~ 

icriSIPro.rarn. ^ «ecu, ing , hc 
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COLLECT: dcvicc|LF) 



NUMBER; aaaa(LF) 



10 



DELAY::! I LF) 



CONNECT: (LP) 



15 



20 



Collect measurements from the monitoring device specified in the 
COLLECT command. The user is preferably prompted to connect the 
specified monitoring device to the apparatus and press a button to 
continue. 

Assign a script identification code to the script program. The script 
identification code from the most recently executed NUMBER 
statement is subsequently transmitted to the server along with the 
query responses and device measurements. The script identification 
code identifies to the server which script program was most recently 
executed bv the remote a; 

Wait until lime t specified in the DELAY command, usually the 

ibed connection time. 
Perform a connection routine to establish a communication link to 
ihc server, iransmit the patient identification code v query responses. / 
device measurements, and script identification code to the server, and 
receive and store a new script program. When the server instructs the 
apparatus to disconnect, the script interpreter is restarted, allowing the 
new scriot program to execute. 



The script commands illustrated in Table 1 are representative of 
the preferred embodiment and are not intended to limit the scope 
of the invention. After consideration of the ensuing description, 
it will be apparent to one skilled in the art many other suitable 
scripting languages and sets of script commands may be used to 
implement the invention. 

* «■ 

Script generator 50 preferably stores a script program template 
which it uses to create each script program.. To generate a script 
program, script generator 50 inserts into the template the script 
information entered in screen 56. For example, FIGS. 6A - 6B 
illustrate a sample script program created by script generator 50 
from the script information shown in FIG . 5 . 

, _ * • 

The script, program includes display commands to display the 
queries and response choices entered in fields 94 and 96, 
respectively^ The script program also includes input commands to 
receive responses to the queries, The script program further 
includes a collect command to collect device measurements from the 
monitoring device specified in check boxes 98. The script program 

12 
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Referring again to FIG 9 e. 

~* — «. t„ ;„ •,:n:i:;" s ;;r, 53 15 ' 

, ^smed in eccorttonce with serin, " Pr ° 9I '"' S 40 

~ tteoush ■ :™f i ° £ ° t *"« 

implemented as a w«k screen 57, which * 

« as a web page on server 18 Preferably 

FIG. 7 ili ust . r;it :. 

for selectinn = . en 37 includes chert k 

acting a script program to be ^ b ° Xes 106 

f ° r SSleCti ^ the patients to whom W ^ W 

assigned. Screen 57 g th - *»pt program is fco 

entering the « • deludes ah ASSIGN' script Wi. 

» a«-i ass ignments. when bu j. tdn '" RIPT ^tton 112 f or 

assxgnor creates and stores for "I Pressed, the script 

*— 108 -respective pointer to^h *» ^ . 

chec, bo.es ,„ 6 . Each ™ £ Program selected ^ 

« Pf database 38. Screen s^Ln " l0Ok " u P 'able 

button xao f or access ^f sc f r U " her scrip, • 

SCRIPT button 1M f br deletn TL r Ip n r ^ ^ 3 

«g a scrapt program. 

♦ 

Referring again to fig 2 ^ ' 

96Derate * Parent report's^ " ^ to 

measurements received .„ se J*°" r€SP ° DSes device 
^Played on workstation 20. « ^ 5 ° i* 

report Sa produced by report o 3 — ** e 

Patient report S8 include! a ^T^l'l ^ ' 

reived fro ra the patient. a S ^ as a T ^ ^ —ents 
heaved from the patient. Specie t . ^ ° f 42 
report generator program to T^, t^hniques f or . 
Wn in the art. " in this manner are well 

■ 

^e operation,of the preferred- embodiment is in 

1 «- FIG. iia is a flow J*"' XS . ^i^trated in FIGS.- ' 

^ —on - 

13 1B - F1( 5. He is a 
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continuation of the flow chart of FIG. llA. In step 202, server 
18 determines if new script information has been entered through 

♦ * ■ ■ 

* * • 

script entry screen 56. If new script information has not been 
entered/ server 18 proceeds to step 206. If new script 

information has been entered, server 18 proceeds to step 204. 

- 

- • 

* ■ t • * ■ 

t • 

As shown in FIG. 5, the script information includes a set of 

queries, and for each of the queries, corresponding response 

* ■ . • 

choices. . The script information also includes a selected 

monitoring device type from which, to collect device measurements. 

The script information further includes a prescribed connection 

time for each apparatus to establish a subsequent communication 

link to the server. The script information is generally entered 

in server 18 by a healthcare provider, such as the patients ' 

.... 

• *. 

physician or case manager. Of course, any person desiring to 
communicate with the patients may also be granted access to server 
18 to create, and assign script programs. Further, it is to be 
understood that the system may include any number of remote 
interfaces for entering script generation and script assignment 
information in server 18. 

• • * 

In step 204, script generator 50 generates a script program from 

" ■ * * * • 

the information entered in screen 56. The script program is 
stored in database 38. Steps 202 and 204 are preferably; repeated 
to generate multiple script programs, e.g. a script program for 
diabetes patients, a script program for asthma patients, etc. 
Each script program, corresponds to a respective one of the sets of 
queries entered through script entry screen 56. Following step 

* . ♦ . ■ 

204, server 18 proceeds to step 206. 

■ « 

In step 206, server 18 determines if new script assignment 
information has been entered through assignment screen 57. If new 
script assignment information has not been entered; server .18 
proceeds to step 210. If new script assignment information has 
been entered, server 18 proceeds to step 208. As shown in FIG. 7, 
the script programs are assigned to each patient by selecting a 
script program through check boxes 106, selecting the patients to 

> * * * 

whom the selected script program is to be . assigned through check 

• * - 

boxes 108, and pressing the ASSIGN SCRIPT button 112. When 
button 112 is pressed, . script assignor 52 creates for each patient 

. . 14 
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selected in check boxes ina 

» P-oceeds to step 21p. . 

• ■ 

* . ■ 

step 2io, server 18 dete mines if anv of th 
remotely . connected to server 18, ^Z^V^^ 3 ^ 
Preferably provided with his or her ^1 ^^ored is 

Patienfs unic^e identification Z^^T^ *" ^ 

13 thus -^?ly associated with a relict Ea <* Patient 

apparatuses if nnn - e ^ ' respective one of the 

Proceeds to step ST * server ,. 



If an apparatus is connected, server 18 receives f 
.15 apparatus the patient's „„^ •- receives from the 

* — ™. server IS rC "r : n Cati ~- - -ep 2a2 . 

code recorded during execution of * ^evTouX a 
Program. The scripc ^TI^LT^ ^ 

20 Whlch s «ipt Program was executed V ld * ntXfx * s to server 18 
Ouery responses and device las aPParatUS t0 reCOrd 

measurements, and " J^^TT^" ^ *~ice 
database 38. identification code are stored in 
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rL"^ 2 fl^: " Z?"* P * t "" t to- , 

« the paUent. progrm assi3aed , 

assigned script pto9ran> to che » t™»u. tha 

«•«*>»•. ■• M1 ™ s slep 2 "- =«v„ is proceeds 

♦ 

> , 

^ step 220 ; server 18 determines if « patient • 

been received from workstation 20 if „ ^ has 

received, server 18 returns to H' / X "* W has been 

been received for a selected patient ' "port- request has 

<*tabase 3. tn . „ e , sute „. n „ ^ ■*«"« » sieves £ro„ 

toe patiaac. 5 cep t,^^ 

patient report „ on <JZ£. « 
10. report 58 includes r ^ • S Shown iri "G. 

the dev.ce ^asore.ents and ^ « sponses 
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last received from the patient. Following step 224, the server 
returns to step 202, 

m • - 

* 

. ■ • . ■ 

FIGS. 12A - i2B illustrate the steps included in the script 
program executed. by apparatus 26. Before the script program is 
received, apparatus 26 is initially programmed with the patient's 
unique identif ication code and the script interpreter used by 
microprocessor 76 to execute the script program. The initial 
programming may be achieved during manufacture or during an 
initial connection to server 18. Following initial programming^ 
apparatus 26 receives from server IB the script program assigned 
to the patient associated with apparatus 26. The script program 
is received by modem 86 through a first communication link and 
stored in memory 80. 

- .. 

* * 

In seep 302, microprocessor 76 assigns a script identification 
code to the script program and stores, the script identification 
code in memory 80. The "script identification code is subsequently 
transmitted to the server along with the query responses and 
device measurements to identify to the server which script program 
was most recently executed by the apparatus. In step 304, 
microprocessor 76 lights LED 74 to notify the patient that he or 
she has unanswered queries stored in apparatus 26. LED 74 
pref erably remains lit until the queries are answered by . the . 
patient. in step 306, microprocessor 76 erases from memory 80 
the last set of query responses recorded. 

In step 308, microprocessor 76 prompts the patient by displaying 
on display 64 "ANSWER QUERIES NOW? PRESS ANY BUTTON TO START". 
In step 310, microprocessor 76 waits until a reply to the prompt 
is received from the patient. When a reply is received, 

* . ■ 

microprocessor 76 proceeds to step 312. In step 312, . 
microprocessor 76 executes successive display and input commands 
to display the queries and response choices on display 64 and to 

* . * 

receive responses to the queries. 

* 

FIG. 8 illustrates a sample query and its corresponding response 

. choices as tHey appear on display 64. The response choices are 

positioned on display 64 such that each response choice is located 

proximate a respective one of input buttons 70A; 7GB, 70C, 70D. 

16 
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■ ■ - » 

In steps 314 - no 

scrip. program s ™ s f ^ - leC - d device 

which to collect K„ B selected monitoring devi ce - 

in ~ coxaect tne measurements. i n sfcen m rom 

10 . Pr<MnPtS °* ^ t to Co ^ ect the J^S ^ -coprocessor 76 
example a blood giucose ^ ^ -ice. for 

sample prompt is. shown in FIG °~ °f *** ^acJcs; a . • 

waits until a reply to the pr 0raDt ' • ? ^^ocessor 76 

s When a repl y -e.^tient. 

5 Microprocessor 76 *io processor 76 proceeds to sten v.o 

or 76 also connects uart • . ce P 3 *8. 

switch 88 t„ '8 to interface on t-K 

• In sce - D 318. microprocessor 76 ™, , ' thr ough . 

measurements from monitoring device 28 thr y . 
. mea ~ts are scored in Lory 8 p ^ S0 ' S 

* ■ * 

' • In ste P 320, microprocessor 

322. mi „ opro ^ . connection crme. In 

~ ivea ^J 0 ™ ; « tb, Pro^c .„ . 

microprocessor 7« . Ply 13 reC eived. 

Microprocessor 76 cama J " " Cl, " e Co « server 18. 

inn. Co thH"™! J 0 ""'""" "™ swi£i « d *» <*« 

thrown suUch „„ P 75 ""sects UART 7> to modem « 6 . 

in step 328. microprocessor 76 estabU k 

communication li nk ^^^V ! . 

elation . ne L rk ^ f ^ " ^ou gh 

• "~ microprocessor 76 repeat ste ^ 

successful connection. In step 330 ? ^ 328 to ««t «• 
the device measurements. ^ "^P— sor 7* transipits 

COde ' «* ^-t identified "orla^ ^^ation 
Server 18 through the subsequent ~ " 

Microprocessor 76 receives ^LTTT^^ ^ ^ 332 ' 
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from- server 18, The new script program is stored in memory 80 for* 
subsequent execution by microprocessor 76. Following step 332, . 
the script program ends . 

* » 
■ * » - . 

* ♦ . 

5 One advantage of the monitoring system of the present invention is 

that it allows each patient to select a convenient time to respond 

• ■ • '. 

to the- queries , so that the monitoring system is noc intrusive to 

the patient's schedule.. A second advantage of the monitoring 

system is that it incurs very low communications charges because 

10 each remote apparatus connects to server is at times When 

communication rates are lowest. Moreover, the cost to manufacture 

- ■ 

each remote apparatus is very low compared to personal computers 

* ■ ■ ■ 

or internet terminals/ so that the monitoring system is highly 
affordable. 

...... 

15 

• * » ■ 

A third advantage of the monitoring system. i£ that it allows each 

apparatus to be programmed remotely through script programs. 

■ ■ 
.Patient surveys, connection times, display prompts, selected 

monitoring devices, patient customization, and other operational 

20 details of each apparatus may be easily changed by transmitting a 

» ■ . . . •• 

new script program to the apparatus. Moreover, each script 

* 

program may be easily created and assigned by remotely accessing 

* 

the server through the Internet. Thus; the invention provides a 
powerful, convenient , and inexpensive system for remotely 
25 monitoring a large number of patients. 

FIGS. 13 - 15 illustrate a second embodiment of the invention in 

■ 

which each remotely programmable apparatus has speech recognition 

and speech synthesis functionality. FIG. 13 shows .a perspective 

30 view of an apparatus 27 according to the second embodiment. 

Apparatus 27 includes a speaker 72 for audibly communicating 

queries and prompts to the patient. Apparatus 27 also includes a 

* .. » ' 

microphone 118 for receiving spoken responses to the queries and 

prompts. Apparatus 27 may optionally include a display 64 for 

35 displaying prompts to the patients as shown in FIG. 14. 

. - ■ ■ 

FIG. 15 is a schematic block diagram illustrating the components 

• ■ 

of apparatus 27 in greater detail. Apparatus 27 is similar in 
design to the apparatus of the preferred embodiment except that 
apparatus 27 includes an audio processor chip 120 in place of 
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processor 7 6 . Audio 

chip commercially available from 7 Preferably an RSC 

pirst — — cai^rsr circuits inc - - 

- _ • ♦ > ■ » 

Audio processor chin mi, 

script intetptetet „ s rW " SCOteS 

■f T £r °" — device 2.. Ve'",' 1 ! 0 "^'"!-«-**«. 
«*ipt identification cooes and th» ^ ^ ^'"^ 

identification coae Wtianfs „„i we . 
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Audio processor chio i?o " . i • ' i 

through speaker ,2. For SDee * h « » Patient 

.?« and aep lifi er >„ ariv. ^ t " f " ««• mc 

mcrocoatroHer 122 U ° aer °! e control of 

• ■ It 

« • 

"'eiec^r 1 — ^src.tr^ 

eiectracal signals and sent to a «v " conv erted 

c^cuit 128. Preanro and ?V t0 and gain control 

. * « automatic gain Z^TJ^J^ ^ M ™^ 
controlled by .nicrocontrolle. 122 ' *' " tUTO 

Preamp i 28 , the electrical c ~ 7 ""^"ied by 

«-ugh a . ^tipie^ «^ «• and pass 

"2. The resul digital si " anal ° g t0 di9itai inverter ,ADC, 

. circuit 134 and enter mic **** « digital logic 

u enter microcontroller 155 f„ glc 

1Ie f 122 for speed, recognition. 

Audio processor chip i 20 a i. • 

memory storaop " P 2 ° also Eludes a RAM i 38 f or s h„ , ■ 

Y storage, and a ROM 140 wh.^K Short Cerm 

Microcontroller 122 to perform ! !~ Pr ° 9rains executed by 

^sis. chip 120 operas at S T? ."W** 

crystal 126. chi S a ^. a cl °ck speed determined by a 

the current date and 7 0 ^c ^ " ^ " *** 

Purred embodiment. J^^ST ^ " * ^ ' 

includes an LED 74, display 
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• * ■ • 

driver 82, modem 86, and device interface 90, all of which are 

connected to microcontroller 122. 

• * 

■ , • ... 

■ 

The operation of the second embodiment is similar to the operation 
of the preferred embodiment except that queries, response choices,, 
and prompts are audibly communicated to the patient through 
speaker 72 rather than being displayed to the patient on display 
64. The operation of the second embodiment also diffens from the 
operation of the preferred embodiment in that responses to the 
queries and prompts are received through microphone 118 rather 
than through user input buttons. 

The script, programs of the second embodiment are similar to the. 
script program shown in FIGS. 6A - 6B, except that each display 
command is replaced by a speech synthesis command and each input, 
command is replaced by a speech recognition command. The speech 
synthesis commands are executed by microcontroller 122 to 
synthesize the queries, response choices, and prompts through 
speaker 72. The speech recognition commands, are executed by 
20 microcontroller 122 to recognize; responses spoken into microphone 
11B . 

■ 

'For example, to ask the patient how he or she feels and record a 

response, microcontroller J.22 first executes a speech synthesis 

25 command to synthesize through speaker 72 "How do you feel? Please 

answer with one of the following responses: very bad, bad, good, 

• • ■ ■ 

or very good. * Next, microcontroller 118 executes a speech 

recognition command to recognize the response spoken into 

microphone 118. The recognized response is stored in memory 80 

30 and subsequently transmitted to server 18 . Other than the 

differences described, the operation and advantages of the second 

embodiment are the. same as the operation and advantages of the 

- , 

preferred embodiment described above. 

• * 

35 Although the first and second embodiments focus on querying 

individuals and collecting responses to the queries, the system of 
the invention is not limited to querying applications. The system 
may . also be used simply to communicate messages to the 
individuals. FIGS. 16 - 19 illustrate a third embodiment in which 
40 the system is used to perform this automated messaging function. 

20 

- 

• ♦ 
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cn ? third embodiment 

statement to be JT n .' ^ SCriPt contains a set of " 

of queries to h C °™ 1Cated «~ -» individual rather than 

quer.es to be answered by" the individual of S6t 
be apparent to one skilled in the art that k ^ U Wil1 

— en ts i 

-ript programs. much like ■ P * r "** **- with the 

» i... perso^^rjiTr- ***** 

Preferably stored in look-up table 46 , T ~* ****** is: 
• the data may ^ ^ " ° ^ Way 

any other desired data. As in th I ^^^t dates, br 

« 38 also stores generi ' Preferred embodiment, datab/ 

AtiS generic script Drnnr^o a* a ^cabase 
generator 50. . Programs 40 created by script 

- 

■ 

Server 18 includes a rf flra 

C ° ln "« into st.te^ts J „. dat " £to " «•»»• « «d 

Program 41 containc - s ™ Each custom scriot 

- i-w*u-.. iTL: «;~ ts w ia , 

^ ««— £ T^-„TT m ° £ such 

*«x- Of the preferied mMi „^ c _ 5S - like the 

■ 

^ch statement preferably includes :o 

reifying data from tabLTe ^ L " ^ Wt 

insert c onanands ^trj .J"" - int ° ** StaCement - 
^Pecified data f rom database £ ^H™^ ■« *> "trieve the 
statement. Por , xample ^ » d to —t the data into tne 

ne insert commands shown in fig. 19 
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* p 

i . * • * * 

instruct the data merge program to insert a! physician name, an 
appointment date, a patient name, and a test result into the 
statements.- As in the preferred embodiment, each statement may 
also include, one or more response choices which are entered in 
5- fields 96* 
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Each custom script program is preferably created by using the 
30 selected generic script program as a template. For each 

individual selected, data merge program 55 retrieves from database 
38 the data specified in the insert commands. Next, data merge 
program 55 inserts the data into the appropriate statements in the 
generic script program to create a custom script program for the 

35 individual. Each custom script program is stored in database 38. 

■ 

As each, custom script program is generated for an individual, 
script assignor 52 assigns the script program to the individual - 

'if 

This is preferably accomplished Jay creating a pointer to the 

40 custom script program and storing the pointer with the 

22 

■ 
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Following entry of the statements and response choices, CREATE 
SCRIPT button 102 is pressed^ When button 102 is pressed, script 
generator 50 generates a generic script program from. the 

information entered in screen 56. The generic script program is • | 

similar to the script progxam shown in FIGS.: 6A - 6B, except that . 1 
the display commands specify statements to be displayed rather 
than queries. Further, the statements include insert commands 

specifying data tp be inserted into the script program. As in tlie . ; 
15 preferred embodiment, multiple script programs are preferably - i . 

generated, e.g. a generic script program for diabetes patients, a J 
generic script program for asthma patients, etc. The generic * I 
script programs are stored! in database 38. 

. • • ■ . . ;- * ■• ■ I: 

* . ' • • ; " 

20 Following generation of thie generic script programs, server 18 
. receives script assignment, information entered through script 

assignment screen 57. As shown in FIG. 7, the script programs are . ' | 

assigned by first selecting one of the generic script programs r . i 

through check boxes 106, selecting individuals through check boxes | 

25 108, and pressing the ASSIGN SCRIPT button 112. When button 1X2 ; . -J 

is pressed, data merge program 55 creates a custom script program | 

for each individual selected in check boxes 108. 1 
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individual's „w • WT/USWaii* 
individual Un ^ e id -^cati, n code in taM6 • • - 

idual s reipote appara fc e 46. ^ the 

--xves from the ■ "^J* ^ — is 

code, serve, 18 Uses the ^ '•«*>■• 4dent ificati , 
5 46 the Pointer to S ctt" ^ ^ * brieve 

Program from database 38 and tran * SSigned sc rip t 

individual's ann transmits the script pW*™ . 

apparatus through commutation network ° ^ 

10 The app aratus receives an* 

-ecution of the scripture " ^ ^ ^*». The 

described in th P Pr ° gra,D 13 si ^lar. to the exec,^ • < - 

a in the preferred emhorH™,,.,*. - execution 
displayed -u - emoodiment, except that 

pxayed to the individual rather than o, sta tement S . are 

illustrate two ia wer than queries. PIGS n 

15 pa— i, e Cwo sampie statements as thev a *r« * 18 ■ 

Each statement includes a response c h «». «-Pl.y w -. 

acknowledgment such as W ' Prefer **y an 

individual presses t h e button ^ a statement, the 

to proceed to th. corresponding to the reSDon " 

to the next statement. Altem*^ , response choice 
Program may spec if y a period Alternatively , the script 

20 displaveri ^ • M of tlm e that each stah™. 

Yed ^fore Proceeding to the n^ „ statement is to be 

operation of the th ird JL^^l^^' ^ fining. 

^ PrSfe ™ — described aw ^ " of 
Although it is or- 

information ia received* 1 ** 5CriPt :Mil 9™»t 

fceior. 9en ^^J™ «• the setv „ 

Preferred embod w " P^usly described i„ the 

- «~.r. det, „ er9e 2oJl\T: ViAal ' S "»> ~* to 
" °» dividual fro. J^ic " * P^™' 
-oividoei . The cnscon scrip Toro, r « aS5iOTed "> «• 

SUMMARY, RAMIFICATtomc » 

ACATIONS ' AND SCOPK 

Although the above descr^r- 4 

*«- - he «-^^^^~^. the. 

23 Cne scope of the 
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invention but merely as illustrations of some of the presently 

preferred embodiments . Many other embodiments of the invention 
are possible- For example, the scripting language and script 
commands shown are representative of the preferred embodiment. It 
will be apparent, to one skilled in the art many other scripting 

languages and specific script commands may be used to implement 

the invention. 

• • ■ . • • • . ■ • . 

Moreover, the invention is riot limited to the specific 
applications described. The system and method of the invention 
have many other application both inside and outside the healthcare 
industry. For example, pharmaceutical manufacturers may apply the 
system in the clinical development and post marketing surveillance 
of new drugs, using the system as an interactive, on-line 
monitoring tool for collecting data on the efficacy, side effects, 
and quality of life impact of the drugs. Compared to the current 
use of labor intensive patient interviews, the system provides a 
fast, flexible, and cost effective alternative for monitoring the 
use and effects of the drugs. 
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The system may also be used by home healthcare companies to 
enhance the service levels provided to customers, e.g. panic 
systems, sleep surveillance, specific monitoring of disease 
. conditions; etc. Alternatively, the system may be used to monitor 
25 and optimize the inventory of home stationed health supplies. As 
an example, the system may. be connected to an appropriate 
measuring device to optimize timing of oxygen tank delivery to 
patients with GOPD. 
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The system and method of the invention also have many applications 
outside the healthcare industry. For example, the system may be 
used for remote education over the Internet, facilitating 
educational communication with children or adult trainees who lack 
access to sophisticated and expensive computer equipment. The 

system may also be used by law enforcement officers to perform on- 
line surveillance of individuals on probation or parole. 



Further, the invention has numerous applications for gathering 
data from remotely located devices. For example, the system may 
40 be used to collect data from smart appliances, such as 

24 

SUBSTITUTE SHEET ( rule 26 ) 



W0 95>/I8532 

s«™r ity -onitoxin,. or " £a «l",es. hc^ sa 
Pollution c^i^l^™™™.^^, includ ^ 
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■ 

Therefore, the scope of h ho • 
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What is claimed is : 

* 

■ 

■ 

* ■ * * • i * 

1. A system for remotely monitoring an individual, the system; 

■ • • ■ 

comprising: 
a) a server; 

l . b) a remote interface means for entering in the server a set 

y of queries to be answered by the individuals and 

* • 

j c) a remotely programmable apparatus for interacting with the 

j individual, the remotely programmable apparatus being in 

i m - 

a communication with the server via a communication network; 

9 wherein the server compzrises: 

0 i) a script generating means for generating a script program 

x f rom the set of quezries, the script program being 

z executable by the remotely programmable apparatus to 

.3 communicate the quezries to the individual, to receive 

14 responses to the queries, and to transmit the responses 

15 from the remotely programmable apparatus to the server; and 
16. ii) a database means connected to the script generating means 

17 for storing the script program and the responses to the 

18 . queries; 

19 and wherein the remoteLy programmable apparatus comprises: 

20 i) a communication means for receiving the script program 

21 from the server and for transmitting the responses to the 

22 server; . 
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ii) a user interface means for communicating the queries to 

24 the individual ancd for receiving the responses to the 

■ 

25 .. queries; 

26 iii) a memory means fozr storing the script program and the 

■ '• - • * . 

27 responses to the ^queries; and 

28 ' iv) a processor means connected to the communication means, 

29 the user interface means, and the memory means for 

30 executing the scr ipt program to communicate the queries 

31 to the individual , to receive the responses to the 

32 queries, and to transmit the responses to the server. 

• * • * . • ■ *. 

33 

1 2. The system of claim 1, wherein the* server comprises a web 

2 server having a web pa_ge for entry of the queries, and wherein 
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tHe remote inter f^** . 

interface means is connected to ^ ^ 
the Internet. ^ected to the web serve* via 

* 

. ■ ■ • • 

for receiving spoken responses to 1 reco ^ion means 

responses to the queries; 

+ * - . * 

• • * 

y ^ measurements to the server. 

6. The system of claim q , v. . 

includes means^nc V"" d * Vi ~ -terface mean. " 
devices. the scrip, "1 Cln9 3 « monitor^ 

-Vice f, om ^Xt^ 8 S6leCted 
server further comprise " DO * and wherein the 

responses and theTeal ^ the 

the measurements on the remote interface means . 

• The system of rlaim i 

^g.a subsequent communication m ^ \. 
transit the responses, ^d wherein " C ° 
specifies a connection ► • - ^ the ^rrpt prograni 

-~ co "L^r WhiCh ^ 6StaWiSh ^ 
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The system, of claim 1. wherein \-h 

notification means connect to t h ***** 
notifying the individ^W PrOC * SSO * for- 
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the apparatus, wherein the notification means comprises a 

light emitting diode or a display for displaying a prompt. 

* ... - 

9. The system of. claim 1. further comprising a plurality of 

remotely programmable apparatuses in communication with the 
server for remotely monitoring a corresponding plurality of 

individuals, wherein the database means includes means for 

■ . 

storing a plurality of script programs, the remote interface 

means includes means for entering script assignment 

information, the server includes script assignment means 

connected to the database means for assigning to each of the 

• . • . • 

plurality of individuals at least one of the plurality of 

script programs in accordance with the script assignment 

information, and the database means further includes means for 

storing a list of the plurality of individuals, and for each 

of the plurality of individuals, a respective pointer to the 

at least one of the plurality of script programs assigned to 

each of the plurality of individuals. 

. ■ • . • . ■ ■ 

■ 

10. A method for remotely monitoring an individual, the method 
comprising the following steps: 

a) providing the individual with an apparatus having.: 

i) a communication means for exchanging data with a 
server through a communication network, wherein the 
data includes a script program executable by the 
apparatus to communicate queries to the individual, 
to receive responses to the queries, and to transmit 

♦ 

the responses to the server; 

ii) a. memory means for storing the script program and the 
responses to the queries; . 

iii) a user interface means for communicating the queries 
to the individual and for receiving the responses to 
the queries; and 

iv) a processor means connected to the communication 
means, the user interface means, and the memory means 
for executing the script program; 

b) entering in the server the queries to be answered by the 
individual; 

c) generating the script pro_grara from the queries; 

28 
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' transmit ting the scn -^ ^ 
23 e) executing the scrW mn ' Unic:atlon network; 

transmit the resZ^o the " ^ to 

26 f) receiving and stiver '' ^ 

27 orang the responses in the server. 
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3 
4 
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The method of <-i=><„ 

« entering the ou™! 1 t ^ 

yueries m the iveb page. 

I?. The method of claim 10, wherein m 

^r receiving f ro „ a ^ —ssor ^ 

Physiological condition T""^ ^ « '' 
method further comi - individual,, and wherein th* 

« collect LnT t * ^ StePS Of: 

Aiectxng the measurements in the a™« 

device interface; ' apparatu * through the 

transmitting the measurements from ^ 

server; : from , the apparatus to the 
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server; "* Measurements - the 
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13 • The method of ri^in, -,0 

— «- i—fS^ • 

— * „ Jlect t „/^: ft: t r Uorin9 device ft °° 

ooiprises the seep' of Dromir ' 0,6 "" 2Ch ° d f >*U>er 

to the devace interface. 

14 • The method of cl a i m , n ' 

'"•wication i ink . the the »PP««u s through a first 

' „,„ , ,„ teSPMSes " <n<"> i..,. .„„ 

reifies a ^ tta ^ " 
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• • • * *» 

* 

15. The method of claim 10, further comprising the step of 

notifying the individual when unanswered queries are stored in 
the apparatus, wherein the apparatus further includes a light 
emitting diode . connected to the processor means or a display 
connected to the processor means, and the step of notifying 
the individual: comprises lighting the light emitting diode or 
displaying a prompt on the display. 

16. The method of claim 10, wherein the user interface means. 

comprises a display and input buttons, and wherein the queries 
are communicated through the display and. the responses aire 



t received through the input buttons 



l 

2 
3 



17. The method of claim 10, wherein the queries are communicated 
to the individual through a speech synthesizer, and the 
responses to the queries are received through a speech 



4 recognizer. 

• - 

1 18. The method of claim 10, further comprising the steps of: 

2 k) providing a plurality of individuals with a corresponding 

3 ' plurality of apparatuses such that each -of the individuals 

4 is associated with a respective one of the plurality of 

5 apparatuses; 

6 1) entering in the server a plurality of sets of queries; 

7 m) generating in the server a plurality of script programs 
.8 such that each of the plurality of script programs 

9 corresponds to a respective one of the plurality of sets of 

10 queries; 

11 h) assigning to each of the plurality of individuals at least 

12 one of the plurality of script programs; 

13 o) storing in the server the plurality of script programs, a 

14 list of the plurality of individuals, and for each of the. 

" • * * * * 

15 plurality of individuals, a respective pointer to the at 

16 least one of the plurality of script programs assigned to 

17 each of the plurality of individuals; and 

18 p) transmitting to each of the plurality of apparatuses the at 

19 least- one of the plurality of script programs assigned to 

20 each of the plurality of individuals associated with the 

■ - » 

21 respective plurality of apparatuses. 
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19 • A system for communicatina infim.*.- 

system comprising, 9 ln£OIroat — to an individual, the 



2 

3 a> a. server; 

4 b) 



a remote interface means connected to the server 

specifying a message to be ™> • ^ f ° r • 

yc to x>e communicated to . 
and co c «e inarvidu a i. 

. a Pparatus b ein, ne ^\: h — t I^T** = 

network; wherei „ the server u J"* «— «nic. tl0ll 

f ° r ^-ing a script program J^LTT^ 
apparatus to cannounicate the message tfth * ^ 
herein the apparatus comprises' -dividual , and; 

A> a communication means for receiving the scriot 
Program from t he server; Pt 
111 a memory means for storincr t-H~ 

iii) a user interface SCriPt pr ^am ; 

er interface means f or communicatina th « 

to the individual; and message 
1V) a Processor means connected to ^ • 

-eans, the user interfaced Con "^cation 

for executing the sc ^t ' ^ ^ means 

" u,e scr ^Pt program. 

20. The system. of claim io u 

'=npt: B ^» ei „ g m9ns inclu fo ™, tbe 

into the script m™. , 1 lnse "ing the data 

individual. <=»«-ia, the „. ss , ge , t „ the 

' * 

0 ~"*- — - «• 'he ir.ZiZl ^ \ 
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1 23. The system of claim 19, wherein the communication means 

2 includes means for establishing a first communication link to 

3 the server to receive a first script program and means for 

4 establishing a siibsequeont communication link to the server to 
5. receive a new script program, and wherein* the first script 

6 .« program specifies a connection time at which to establish the 

* 

7 subsequent conrainicatioii link. 

. . ' • 

8 . 

: * - 

1 24: The system of claim 19, wherein the apparatus 'further includes 

2 notification means connected to the processor means for 

3 notifying the individua^l. that a . message has been received, and 

4 wherein. the notification means comprises a light emitting 

- * 

5 diode or a display for displaying a prompt. 

• • • ■. . . '• - ' 

... • . 

. » 

1 25. The system of claim 19^ further comprising a plurality of 

2 remotely programmable apparatuses networked to the server for 

3 communicating information to a corresponding plurality of 

4 individuals, wherein ttie server includes database means for 

* ■ 

5 storing a plurality of script programs, the remote interface 

* ■ ■ 

6 means includes . means for entering in the server script 

• • • * . 

7 assignment information* the server includes script assignment 

8 means connected to the database means for assigning to each of 

■ 

9 the plurality of individuals at least one of the plurality of 
xo script programs in accordance with the script assignment 

11 information, and the database means further includes means for 

12 storing a list of the plurality of individuals, and for each 

13 of the plurality of in -dividual s , a respective pointer to the 

14 at least one of the plurality of script programs assigned to 

15 each of the plurality of individuals. 

. - - - 

m » ♦ 

16 . ' 

1 26. A method for communica. ting information to an individual, 

■ * ■ * • , 

2 . comprising the steps o»f: 

• * 

3 a) providing the individual with an apparatus having: 

4 . i) a <:ommunicat5_on means for exchanging data with a 

5 server througjh a communication network, wherein the 

6 data includes a script program executable by the 

7 apparatus to communicate a message to the individual; 

8 ii) /a memory means for storing the script program; 

9 iii) a user interface for communicating the message; and 
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U V a processor means connected to th« 

the menmy means h h : s ~r ion 

executing the script program- ^terface for 

^tering i„ the server the m g 

the individual; communicated to 

"aZ tiD9 thS SCript - the server- 

tranSn,Xttln9 the Program fro, the ^ ' 

apparatus through the comnun ication netork 7° 
e). executing the srrihh network; and 

communiclt the * to 

atG the message to the individual. 

f 

- 

The method bf claim 26 f»r-f-K 
P^or to said step 26 fUrther C -Prisi^ tte steps 

- 



12 

" b) 
14 

15 c) 

16 . d) 
17 
18 
19 
20 

1 27 . 



aa) 
and 

bb) 



l 

2 
3 



storing in the s d relating . u 

ta relating to the individual; 
' Verting the data into the scrinr i, 

the message to the individual ***** t0 atomize 

28. ifc e method of claim 26. wherein the- server c : 

-rver having a web page for entry Q ^ web - 

the message is entered in. the served by abc ^ 
■ through the internee and entering aCC6SSlng the web page 

enterang the message in the web page. 

29. The method of claim 26, wherein t , . 
transmitted from the server^ 

communication link, the scrip IT ******* through, a f irst 

time i * script program specific = 

^me at which the apparatus is to estab „ " * Section 

communication link to the server ZTT " 
comprises the steps of estabtH ' f Urther 

communication link ^ SUb — 

receiving a new scrint n P con nection time and 

~ ent co™^^ * - — through the 

•°; ^ssr * z^^^ir*^ the st - - 

the apparatus, wherein the s fe p of ^f ^ *» 
comprises lighting a visual iZi ^dividual 
on a display. ^ * flaying a prompt 
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♦ 

31. The method of claim 26, wherein the step of communicating the 
message to the individual comprises displaying the message on 
a display or audibly synthesizing the message through a speech 
synthesizer. 

* 

32 • The method of claim 26, further comprising the steps, of: 

h) providing a plurality of individuals with a corresponding: 
plurality of apparatuses such that each of the plurality of 
'individuals is associated with a respective one of the 

. plurality of apparatuses? . 

i) : generating in the server a plurality of script programs;, 
j) assigning to each of the plurality of individuals at least 

* * * 

one. of the plurality of script programs; 
k) storing in the server the plurality of script .programs, a 
list of the plurality : of individuals, and for each of the 
plurality -of individuals, a respective pointer to the at 
least one of the plurality of script programs assigned to 
each of the plurality of individuals; and 
1) transmitting to each of the plurality of apparatuses the at 
least one of the plurality of script programs assigned to 
each of the plurality of individuals associated with the 

■ * 

respective plurality, of apparatuses. 
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